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OPTICAL ELEMENT MODULE PACKAGE AND 
METHOD FOR MANUFACTURING THE SAME 

CLAIM OF PRIORITY 

5 This application claims priority to an application entitled "optical element module 

package and method for manufacturing the same," filed with the Korean Intellectual 
Property Office on June 4, 2003 and assigned Serial No. 2003-35965, the contents of which 
are hereby incorporated by reference. 

1 o BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an optical element module, and more particularly 
to an optical element module package having a TO-can structure and a method for 
manufacturing the same. 

15 2. Description of the Related Art 

In general, an optical element module, mounted on an electric circuit device (e.g., 
a printed circuit board), modulates radio-frequency signals into optical signals. Due to a 
rapid development in the information industry, there is an increasing trend to transmit 
information by means of an optical communication network as a result of faster and 

20 larger data capacity demands. Traditionally, a TO-can structure package has been used in 
inexpensive optical element modules and is now also being applied to fast, large-data 
capacity optical element modules. 
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FIG 1 is a perspective view showing a conventional optical element module 
package 100 having a TO-can structure. As shown, the optical element module package 100 
includes a stem 101 having a heat sink block 111 protruding from one end thereof and a 
plurality of leads 102 at the other end. The leads 102 are comprised of a laser diode anode 
5 lead, a laser diode 103, a cathode lead, a photo diode anode lead 102, and a photo diode 
cathode lead 102. In general, the laser diode anode lead is electrically connected to the stem 
101, RF signal, combined with DC bias current by external bias-tee is inputted to laser 
diode cathode lead. The laser diode 103 and the photo diode 104, which detects light 
emitted from the laser diode 103, are installed on the stem 101. The laser diode 103 is 

10 mounted on the heat sink block 111, and the laser diode 103 and the photo diode 104 are 
connected with the corresponding leads 102 via a wire bonding method. 

The leads 102 are coaxially aligned with the respective through-holes 113 
extending through the stem 101 therethrough. The through-holes 113 are then filled with 
a sealant 105 of a glass material. The sealant 105 is melted to hold the leads 102 together 

15 with the stem 101 and to seal the through-holes 113 at the same time. 

The above package having a TO-can structure is available from Luminent Inc. and 
distributed under a product named "C-13-DFB10-TJ-SLC21". However, this type of optical 
element package is not suitable for a high-speed transmission above several Gbps because 
the p ackage m ay s uffer from an i nherent i nductance o f i ts 1 eads, a p arasitic c apacitance 

20 between its leads and stem, and a characteristic impedance mismatch that may occur while 
radio-frequency signals inputted from outside pass through the respective leads. Moreover, 
the manufacturing procedure is inconvenient as the respective leads must be aligned with a 
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plurality of through-holes in the stem and the though-holes must be sealed individually. 

FIG 2 is a perspective view showing another conventional optical element module 
package 200, which has a TO-can structure using a ceramic feedthrough. As shown, the 
optical element module package 200 includes a stem 201 having a heat sink block 211 
5 protruding from one end thereof and a ceramic-laminated feedthrough 203 inserted into the 
stem 201. The feedthrough 203 is positioned on the heat sink block 211 and has a 
coplanar waveguide (CPW) 202 formed on its surface. The CPW-type package 200 
receives radio-frequency signals from outside via leads 204. This type of CPW-package is 
sold under the product name of "TO TX PKG A2527" by Kyocera Corp. 
10 The above package has some drawbacks. First, the feedthrough 203, having a 

ceramic-laminated structure, is formed through a low temperature co-fired ceramic (LTCC) 
process at the temperature up to 800-1000 °C. Such a high temperature process increases the 

manufacturing cost. In addition, it is difficult to guarantee a hermeticity between the 
feedthrough 203 and the stem 201. Furthermore, the adhesive strength between the leads 
1 5 204 and the feedthrough 203 is weak. All these factors leads to an unreliable product. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention has been made to overcome the above- 
mentioned problems and to provide additional advantages, by introducing a package 
20 applicable to a fast, large-capacitance optical element module owing to its excellent radio- 
frequency characteristics and a method for manufacturing the same. 

One aspect is that the present invention may be realized in a simple, reliable, and 
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inexpensive implementation. 

In another aspect, there is provided an optical element module package with a TO- 
can structure having a laser diode for projecting optical signals and a photo diode for 
monitoring the optical signals projected from the laser diode. The package includes: a stem 
5 having a first through-hole formed in a long-hole shape parallel to the diametrical direction 
of the stem, the first through-hole or an elongated through-hole extending through the stem 
from o ne s ide t o t he o ther; and, a p lurality o f 1 eads arranged i n a r ow through t he first 
through-hole, wherein the first through-hole is filled with a sealant of a glass material so 
that the stem and the leads are fixed. 

10 In yet another aspect of the present invention, there is provided a method for 

manufacturing an optical element module package including a laser diode and a photo 
diode. First, a stem having a through-hole formed in a long-hole shape extending parallel 
to the diametrical direction of the stem is provided, then a lead frame having a plurality of 
leads extending in a direction away from a plate is provided. The ends of the leads are 

15 inserted into the through-hole from a side of the stem and the ends are aligned. Thereafter, 
the through-hole is hermetically sealed with a sealant of a glass material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above features and advantages of the present invention will become more 
20 apparent from the following detailed description taken in conjunction with the 
accompanying drawings, in which: 

FIG 1 is a perspective view showing an embodiment of an optical element module 
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package according to the prior art; 

FIG 2 is a perspective view showing another embodiment of an optical element 
module package according to the prior art; 

FIG 3 is a perspective view showing a first preferred embodiment of an optical 
5 element module package according to the present invention; 

FIG 4 is a perspective view showing a lead frame before the leads, shown in FIG 
3, are assembled; 

FIG 5. is a top view showing the optical element module package shown in FIG 3; 

FIG 6 is a top view showing a second preferred embodiment of an optical element 
1 0 module package according to the present invention; 

FIG 7 is a top view showing a third preferred embodiment of an optical element 
module package according to the present invention; and 

FIG 8 is a flow chart illustrating a method for manufacturing an optical element 
module package according to the embodiment of the present invention. 

15 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, an optical element module package and a method for manufacturing the 
same according to preferred embodiments of the present invention will be described with 
reference to the accompanying drawings. For the purposes of clarity and simplicity, a 
20 detailed description of known functions and configurations incorporated herein will be 
omitted as it may make the subject matter of the present invention unclear. 

As shown in FIGs. 3 to 5, an optical element module package 300 according to a 
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first preferred embodiment of the present invention includes a stem 301 having a heat sink 
block 311 formed at one end thereof, a sub-mount 305 having a laser diode 303 and a photo 
diode 304 mounted thereon, and a plurality of leads 302 formed at the other end. In 
operation, the package 300 projects optical signals when radio-frequency signals are 
5 applied to the laser diode 303 and the photo diode 304 mounted on the sub-mount 305. 

The stem 301 has an elongated through-hole 313 extended parallel to the 
diametrical direction of the stem 301, such that the elongated through-hole 313 extends 
through the stem 301 from one side to the other. The stem 301 also has a heat sink block 
311 protruding from one end thereof. 

10 The sub-mount 305 is mounted on the side of the heat sink block 311, which is 

adjacent to the elongated through-hole 313. The sub-mount 305 is mounted with a laser 
diode 303 for modulating radio-frequency signals into optical signals and a monitoring 
photo diode 304 for detecting the optical signals projected from the laser diode 303. The 
photo diode 304 detects the light emitted from the back side of the laser diode 303 to check 

15 whether the laser diode 303 is functioning properly and to perform an automatic power 
control (APC). 

The sub-mount 305 may be made of a silicon optical bench (hereinafter, referred to 
as "SiOB") having a circuit pattern 351 formed on a surface thereof. The circuit pattern 
351 is formed by a thin film process and may include a choke inductor, an impedance 
20 matching resistor, and the like. The laser diode 303 and the photo diode 304 are mounted 
on the SiOB 305. The photo diode 304 detects the light emitted from the back side of the 
laser diode 303. The plurality of leads 302 extend through the elongated through-hole 313 



6 



PI 1051-5000-1-443 

with one ends 321 protruding from the upper surface of the stem 301. The leads 302, as 
shown, are provided with a DC bias lead connected to the laser diode 303, a lead connected 
to the photo diode 304 and three radio-frequency leads. The radio-frequency leads consist 
of a radio-frequency signal lead and a pair of surrounding ground leads. The leads 302 
5 provide the laser diode 303 with radio-frequency signals inputted from outside via the 
circuit pattern 351 of the SiOB 305. 

The leads 302 are fixed at the stem 301 by means of a sealant 306 of a glass 
material filled in the elongated through-hole 313. The sealant 306 is filled in the 
elongated through-hole 313, in which the leads 302 have been aligned, in a glass seal power 
10 state. The sealant 306 is then melted at a temperature of about 500 °C to seal the 

elongated through-hole 313. 

Note that in order to prevent any distortion or loss of the radio-frequency signals 

applied to the optical element module package 300, the package requires a characteristic 

impedance matching. The output impedance of a laser diode driver (LDD) IC or a pulse 
15 pattern generator (PPG), which are currently in commercial use, is set to 25 & or 502. 

The characteristic impedance of the optical element module package 300 can be matched to 

the output impedance of these LLD and PPG by modifying, e.g., the dielectric constant of 

the sealant of a glass material or the dimensions of the leads 302.. 

FIG. 6 is a top view showing an optical element module package 400 according to a 
20 second embodiment of the present invention. The construction and operation of the 

second embodiment are essentially the same as that described above with respect to FIG. 3. 

except that it has four leads 302. Hence, the discussion of similar components described 
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in the preceding paragraphs is omitted to avoid redundancy, as they are described with 
respect to FIG 3. The second embodiment provides four leads 302 as the pair of ground 
leads in the first embodiment is reduced to a single ground lead. Such a reduction in the 
number of the ground lead makes it easy to assemble the package 400 onto a printed circuit 
5 board by ensuring a enough distance between each of the leads. 

FIG 7 is a top view showing an optical element module package 700 according to a 
third preferred embodiment of the present invention. In this embodiment, a radio-frequency 
signal lead and a pair of ground leads, constituting a radio-frequency lead 721 as a group, 
are held in a first through-hole 713a formed in the form of a long-hole shape of a stem 701. 

10 Then, the leads 725 are held in each pair of the second through-holes 713b, which are 
formed at both sides of a heat sink block 711. The leads 725 constitute a DC bias lead and 
a lead for a photo diode. After the leads are aligned, the first and second through-holes 
713a, 713b are filled with sealants 706, 769 of a glass material. 

When the optical element module package 700, as constructed above, is assembled 

1 5 onto a printed circuit board, the radio-frequency lead 721, provided in the first through-hole 
713a, is electrically connected to the upper side of the board, and the leads 725 provided in 
the second through-holes 713b are electrically c onnected to the lower side of the board. 
The distance between the first and second through holes 713a, 713b can be modified in 
accordance with the thickness of the printed circuit board or vice versa. This ensures a 

20 larger distance between the leads 721, 725 for easier assembly. 

Referring to FIG. 8, a method for manufacturing an optical element module package 
300 c onsists ofastepllofp roviding a s tern 3 0 1 h aving a e longated t hrough-hole 313 
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formed in a long-hole shape; a step 21 of providing a lead frame 325 having a plurality of 
leads 302 extending in a direction from a plate 323; a step 31 of aligning the leads 302 in 
the through-hole 313; a step 41 of sealing the elongated through-hole 313 with a sealant 
306 of a glass material; a step 51 of mounting a sub-mount 305, having a laser diode 303 
5 and a photo diode 304 mounted thereon, to a heat sink block 311; and, a step 61 of 
removing the plate 323 of the lead frame 325 to separate each of the leads 302. 

When the leads 302 are aligned in the elongated through-hole 313, the ends 321 of 
the leads 302 must protrude up to a determined height from one end of the stem 301. 
After the elongated through-hole 313 is filled with a sealant of a glass material, the sealant 

10 is heated above a temperature of 500 °C . The sealant is then melted and affixed within the 
through-hole to hold the stem 301 and the leads 302. 

Referring back to FIG. 4, the leads 302 are configured as a lead frame 325 extending 
from an initial plate 323 in a direction. The lead frame 325 is inserted into the elongated 
through-hole 313 of the stem 301 and then aligned so that each end 321 (shown in FIG 3) 

15 of the leads 302 protrudes from one end of the stem 301, preferably where the heat sink 
block 311 has been formed. When the lead frame 325 is aligned in the elongated through- 
hole 313, the leads 302 are held in the elongated through-hole 313 by means of the sealant 
306 of a glass material. After the leads 302 are fixed, the plate 323 is removed from the 
leads 302. This process makes it easy to assemble a plurality of leads at the same time. 

20 As mentioned above, the optical element module package according to the present 

invention uses a sealant of a glass material to hold a plurality of leads in a stem of a 
metallic material. Therefore, the package has excellent thermal, radio-frequency 
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characteristics and, at the same time, it is easily manufactured with little cost. 
Furthermore, the package provides through-holes filled with a sealant of a glass material 
and a coplanar waveguide structure surrounded by them. This enables an impedance 
matching of 25 Q, or 50 Q> and reduces a parasitic impedance component to improve the 
5 radio-frequency characteristics. In addition, the package can be assembled onto a printed 
circuit b oard i n a convenient w ay b ecause t he 1 eads a re arranged in arowonthes tern. 
The use of a lead frame makes it possible to design the coplanar waveguide of the leads as 
desired and simplify the stem assembly process. Since a plurality of leads, arranged in a 
row, are inserted into the stem and aligned, manufacturing efficiency is improved and 
1 0 manufacturing cost is reduced. 

While the invention has been shown and described with reference to certain 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and 
scope of the invention as defined by the appended claims. 
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